CONTENTS 


Preface 


Opening Address 
M. Namiki 


Opening Address 
C. Koyama 


L Chaos, Irreversibility and Non-linear Dynamics 


From Classical Chaos to Quantum Chaos 
I. Prigogine 


Quantum Chaos 
G. Casati 


Order and Chaos in Quantum Irregular Scattering: Wigner's Time Delay 
B. Eckhardt 


Scale Invariant Growth in Non-Linear Systems 
K. Kawasaki 


Quantum Groups and Dynamical Systems 
P. P. Kulish 


Phase Retrieval Problem in Quantum Chaos 
M. Toda 


Chaos in the Fundamental Forces? 
H. B. Nielsen and S. E. Rugh 


Generation of the Primordial Density Fluctuations from Interactions 
M. Morikawa 


Nonequilibrium Thermo Field Dynamics — in Time Representation 
Y. Yamanaka 


A Unified Framework of Stochastic Differential Equations for Quantum Systems 
T. Arimitsu and T. Saito 


In Search for Invariant Measures of Chaos in General Relativity 
M. Biesiada and M. Szydlowski 


27 


43 


57 


67 


77 


81 


87 


93 


103 


1 = 
7 
5 
q 
| 
: 
i 
} 
| 
| 
i 
j 
| 


vi Contents 
Convective Motion in Space and Time: Defect Mediated Localized 

Traveling Waves 107 
Y. Harada, Y. Masuno and K. Sugihara 


Gauge Theory of Quantum Groups 
M. Hirayama 


Avoided Crossing and Bifurcation: Numerical Experiments of a Billiard 
H. Hirooka 


Soliton-Gas Picture for Quantum Irregular Spectra 
H. Ishio 


Order-to-Chaos Transition in Yang—Mills—Higgs Theory with Monopole Solution 
T. Kawabe 


Chaos beyond the Standard Model? 
G. Mandelbaum 


Eigenvalue Correlations for Random Matrices 
T. Nagao 


New Concepts in Ergodic Theory 
N. Saité 


Complex Classical Path and Tunneling in Coherent State Path Integral 
M. Sakagami 


A Generalized Langevin Equation Satisfied by Wave Function: A Theory of 
Damping for Molecular Processes and Stochastic Process of Wave Function 145 
K. Someda and R. D. Levine 


Two-Loop (B®) S-Matrix for A; (1) Affine Toda Field Theory 
F. P. Zen 


How to Generalize the Lapunov Exponent for Quantum Mechanics 
K. Zyczkowski, H. Wiedemann and W. Stomczynski 


Il. Quantum Mechanics and Measurement Theory 


State Selection and Spectral Modelling in Neutron Interferometry 
H. Rauch 


Quantum Measurements of Trapped Ions 


W. M. Itano, J. C. Bergquist, J. J. Bollinger, J. M. Gilligan, D. J. Heinzen, 
F. L. Moore, M. G. Raizen and D. J. Wineland 


Environment-Induced Decoherence and the Transition from Quantum to Classical 
W. H. Zurek 


| 
| 
fs | 
1 
169 
| 
2 185 
i 
i 


Contents 


Continuous Quantum Measurements and Geometry of the Universe 
M. B. Mensky 


Coherence vs Decoherence: Comparing Alternative Approaches 
S. Pascazio 


Quantum Physics for Correlated Photons 
A. Garuccio 


Quantum Zeno Processes, and Other Negative-Result Experiments 
M. A. B. Whitaker 


Occurrence of Decoherence in Simple Quantum Systems in a Heat Bath 
J. Twamley 


Complex Spectral Representations and Singular Eigenvalue Problem of Liouvillian 
in Quantum Scattering 
T. Petrosky and I. Prigogine 


Can the Environment-Induced Decoherence Solve the Measurement Problem? 
K. Awaya 


Macroscopic Quantum Tunneling in Ferromagnetic Particles 
B. Barbara, L. Sampaio, A. Marchand, M. Uehara, C. Paulsen, J.-L. Tholence 
and D. Fruchart 


Theoretical Study on Hadronic HBT Effect 
M. Biyajima and N. Suzuki 


Quantum Mechanics, Cantorian Space-Time and The Heisenberg Uncertainty 
Principle 
M. S. El Naschie 


Is it Possible to Know about Something Without Ever Interacting With It? 
A. C. Elitzur and L. Vaidman 


Indeterministic Cosmodynamics and The Einstein—Podolsky—Rosen Problem 
L. P. Godenko and V. S. Mashkevich 


S—Matrix via Path Integrals for Certain Noncentral Potentials 
E. Gravador, M. V. Carpio-Bernido and C. C. Bernido 


Dynamical Systems and Anholonomic Constraints 
D. Hartley, R. W. Tucker and P. A. Tuckey 


A New Theorem on Quantum Nonlocality 
D. Home 


Possible Observation of the Quantum Zeno Effect by Means of Neutron 
Spin-Flipping 
S. Inagaki, M. Namiki and T. Tajiri 


vii 
— 
217 
227 
245 
| 


viii Contents 


On the Statistical Interpretation of String Theories 277 
Z. Israilov 


Berry's Phase and Euclidean Path Integral 279 
T. Kashiwa, S. Nima and S. Sakoda 


Tautology of Quantum Mechanics and Spacetime 283 
J. Keller 


Mechanisms of Wave-Function Collapse and Entropy of Detectors 287 
T. Kobayashi 


Review of Quantum Computation 291 
S. Lloyd 


Indeterministic Theory of the Universe 297 
V. S. Mashkevich 


Repeatable Measuring Processes for Continuous Observables 301 
S. Matsumoto 


Numerical Study of Gauge Fixing Ambiguity 305 
A. Nakamura and M. Mizutani 


Stochastic Quantization of Finite Temperature Systems 309 
N. Nakazawa 


The Constraints on Possible Deviations from Electrodynamics 313 
V. Popov and Vasil'ev 


Experimental Consequences of Stochastic Noncontextual Hidden Variable 
Theories 317 
S. M. Roy and V. Singh 


Quantal Chern-Simons Theory with External Potential and Variational Method for 
Multianyon Spectra 321 
H. Sera and I. Ohba 


A Test of the Schrédinger Equation 325 
S. Takagi 


Relativistic Generalization of Feynman's Proof of the Maxwell Equations 329 
S. Tanimura 


Anyons in a Four-Dimensional World with Gravity 333 
C. E. Vayonakis 


Sum-Over-Paths Extension of the Notion of Exhaustive Set of Mutually Exclusive 
Events (in the Example of Spacetime Probabilities) 337 
N. Yamada and S. Takagi 


| 
4 
| 
| 
| 
\ 
| 
& 


Ill. Gravitation and Cosmology 


Detection of Gravitational Waves: Problems and Prospects 
V. B. Braginsky 


Gravitational Waves and Numerical Relativity 
T. Nakamura 


Structure Formation and Many-Body Problem with a Special-Purpose Computer 
D. Sugimoto 


Quantum Statistical Processes in the Early Universe 
B. L. Hu 


Anthropic Principles in Cosmology 
J. D. Barrow 


Dynamics of Cosmological Phase Transitions: Metastability Revisited 
M. Gleiser and E. W. Kolb 


Are Cosmic Strings Consistent with COBE Data? 
B. Allen 


Statistical Distribution of Number-Density Fluctuations of Galaxies 
J. Yokoyama and E. Gaztafiaga 


Conformal Time Slicing Condition in Three Dimensional Numerical Relativity 
M. Shibata and T. Nakamura 


Gravitational Waves in Expanding Universe with Cosmological Constant 
H. Shinkai and K. Maeda 


The Apparent Horizons of Einstein—Rosen Bridges in the Space-Time with a 
Cosmological Constant 
K. Nakao, K. Yamamoto and K. Maeda 


Regge Calculus Model of Bianchi IX Inflation 
Y. Furihata and K. Sato 


Cosmic No-Hair Theorem in Homogeneous Spacetimes 
Y. Kitada and K. Maeda 


Inflation with Steep Potentials 
J. E. Lidsey 


Bubbles in Extended Inflation and Multi-Production of Universes 
N. Sakai and K. Maeda 


Natural Double Inflation 
F. Occhionero, M. Litterio, S. Capozziello and L. Amendola 


; Contents ix 
» 
» 
| 457 


Contents 


Nonflat Perturbation Spectra from Double Inflation 477 
V. Miiller 


Stochastic Non de Sitter Inflation 
B. Spokoiny 


Quantum to Classical Transition of Density Fluctuation in the Inflationary Model 
Y. Nambu 


Quantization of Gravitational Waves in Friedmann—Robertson—Walker Spaces and 
the Power Spectrum of the Primordial Gravitons in the Framework of Inflation Theories 491 
M. Efroimsky 


Classical Properties of Quantum Fluctuations in the Early Universe 
A. L. Matacz 


Numerical Simulations of Texture Evolution 
M. Nagasawa and K. Sato 


Inhomogeneity of Dark Matter and Luminous Objects Induced by Open Cosmic 
String 515 
T. Hara, P. Mahénen and S. Miyoshi 


Cosmic String Solution as the Dislocations 
T. T. Fujishiro, M. J. Hayashi and S. Takeshita 


Decay of Superstrings in the Early Universe and Origin of Primordial Heavy 
Elements 523 
L. Tassie and T. Kajino 


Cosmological Second-Order Density Perturbations Associated with 
Gravitational-Wave Perturbations 527 
K. Tomita 


Magnitude—Number Count Relation of Galaxies in an Inhomogeneous Universe 
K. Watanabe 


On Cosmic Time Variability of the Fine-Structure Constant 
S. A. Levshakov 


Retrogress to the Past of an Expanding Universe 
H. Hayashi 


On the Critical Indexes for the Jeans' Collisionless System 
A. V. Ivanov 


Gamma-Ray Bursts from Planet-Magnetosphere Systems around Neutron Stars 
H. Hanami 


Particle Creation near a Rotating Black Hole Immersed in Magnetic Fields 
M. Yokosawa 


: 
| 
| 
535 
539 
| 
| 
{ 
547 
q 
551 
A 


Contents 


Manipulating Phase of Digitized Photons: An Application to Radio Astronomy 
T. Daishido, K. Asuma, K. Nishibori, J. Nakajima, E. Otobe, N. Watanabe, 
Y. Aramaki, H. Kobayashi, T. Saito, N. Tanaka and T. Hoshikawa 


IV. Quantum Gravity and Field Theories 


The No-Boundary Proposal and The Arrow of Time 
S. W. Hawking 


The Spacetime Approach to Quantum Mechanics 
J. B. Hartle 


c= 1 Two Dimensional Quantum Gravity 
N. Sakai 


Evaporating Black Holes in Quantum Gravity 
A. Tomimatsu 


Quantum-Gravity Path-Integrals on Simplicial Lattices 
W. Beirl, E. Gerstenmayer and H. Markum 


Fermion Sectors of Supersymmetric Diagnol Bianchi Type IX Cosmology 
J. Bene and R. Graham 


Topologically Constrained Path Integrals for Anyons, Strings and Rings 
C. C. Bernido 


Wick Rotation in Topology Change by Tunneling in (2+1)-Dimensional Einstein 


Gravity 617 
A. Hosoya and S. Ding 


BRS Symmetry in the Background-Field Method and Quantum Gravity 
S. Ichinose 


Massive Analogue of Ashtekar-CJD Action 
K. Kamimura and T. Fukuyama 


Quantum Fields in (2+1)-Dimensional Conical Space-Time 
T. Maki and K. Shiraishi 


Perturbation of Higher Genus Spatial Surface in (2+1)-Dimensional Gravity 
T. Okamura and H. Ishihara 


The Scale-Dependent Topology: The Effects of Small Handles on the Propagation 
of a Field 637 
M. Seriu 


False Vacuum Decay with Gravity: Negative Mode Problem 
T. Tanaka and M. Sasaki 


‘ 
xi 
: 
a 
o 
621 
j 


xii Contents 


Resonance and Instability in a Cosmological Model 
S. Tasaki, P. Nardone and I. Prigogine 


Concluding Remarks 
V. B. Braginsky 


List of Participants 


651 
= 
ay 
; 
| 
| 

| 
4 
| 
| 
| 
q 
; 
; 
| 


